Lateral membrane biogenesis in human bronchial epithelial cells requires 190-kDa ankyrin-G.
Ankyrin-G polypeptides are required for restriction of voltage-gated sodium channels, L1 cell adhesion molecules, and beta IV spectrin to axon initial segments and are believed to couple the Na/K-ATPase to the spectrin-actin network at the lateral membrane in epithelial cells. We report here that depletion of 190-kDa ankyrin-G in human bronchial epithelial cells by small interfering RNA results in nearly complete loss of lateral plasma membrane in interphase cells, and also blocks de novo lateral membrane biogenesis following mitosis. Loss of the lateral membrane domain is accompanied by an expansion of apical and basal plasma membranes and preservation of apical-basal polarity. Expression of rat 190-kDa ankyrin-G, which is resistant to human small interfering RNA, prevents loss of the lateral membrane following depletion of human 190-kDa ankyrin-G. Human 220-kDa ankyrin-B, a closely related ankyrin isoform, is incapable of preserving the lateral membrane following 190-kDa ankyrin-G depletion. Moreover, analysis of rat 190-kDa ankyrin G/ankyrin B chimeras shows that all three domains of 190-kDa ankyrin-G are required for preservation of the lateral membrane. These results demonstrate that 190-kDa ankyrin-G plays a pleiotropic role in assembly of lateral membranes of bronchial epithelial cells.